Mice were injected with doses of primary antigen (sheep erythrocytes or cholera vaccine) in the footpad. The majority received a second dose five days later.
I. INTRODUCTION

(a) Nuclear Control of Protein Synthesis
Cytological changes associated with protein formation and secretion have been studied extensively in a variety of cell types. The investigations of Caspersson and his group (summarized in Caspersson 1950 ) based on quantitative histospectroscopy, and those of Brachet and collaborators (Brachet 1950 ) based on more conventional cytological methods both draw attention to the significance of the part played by the nucleus in regulating the cytoplasmic elaboration of proteins.
The "one-gene-one-enzyme" hypothesis (Beadle 1945 ) suggested a specific role of the gene in protein synthesis. Considerable data have since been collected to validate it as a general theory (cf. Mitchell and Lein 1948; Pauling et al. 1949; Fincham 1951; Giles, Partridge, and Nelson 1957) . The simplest hypothesis relating the most constant element in the chromosome-deoxyribonucleic acid (DNA)-to the synthesis of specific proteins is that the DNA directly synthesizes protein; some instances of this are known (Allfrey 1954; Allfrey, Daly, and Mirsky 1955; Allfrey, Mirsky, and Stern 1955; Mirsky 1956 ). However, in most instances the DNA exerts a less direct influence (Gale and Folkes 1955; Brachet and Chantrenne 1956; Spiegelmann 1956 ) by way of the intermediary ribonucleic acid (RNA). The earlier correlations between this substance and protein synthesis were pointed out by Caspersson and Brachet. Caspersson (1950) has suggested that some of the cytoplasmic RNA, which he believed to be directly involved in synthesis of protein, is derived from the nucleus, the remainder being synthesized in the juxtanuclear zone of cytoplasm, under some regulatory control by the nucleus.
Experimental evidence has accumulated in support of the hypothesis that RNA is directly involved in protein synthesis. Slight reduction in the rate of RNA synthesis, achieved by use of inhibitors such as uracil analogues (Halversen and Jackson 1954) can profoundly affect rate of protein synthesis, while Allfrey, Daly, and Mirsky (1955) have demonstrated that ribonuclease (RNase) treatment of thymus lymphocytes will abolish amino acid incorporation into protein. Gale and Folkes (1955) have shown that in moderate depletion of the DNA and RNA of cellfree homogenates of bacteria, addition of RNA suffices to restore adaptive enzyme formation; in more severe depletion DNA must also be added. Spiegelmann (1956) has concluded from this and other evidence that RNA directly enters into protein synthesis, while DNA is involved less directly, by participating in RNA turnover.
Thus where cytoplasmic RNA is involved in protein synthesis, such synthesis is at least indirectly subject to nuclear control, by virtue of the role played by DNA. While "tracer" studies, such as the' nuclear transplant experiments of Goldstein and Plaut (1955) support this nuclear origin, Brachet and Chantrenne (1956) have presented evidence in the alga Acetabularia that RNA can be synthesized in the cytoplasm. Moreover it is not certain that RNA of nuclear origin reaches the cytoplasm unchanged (Goldstein and Plaut 1955) .
(b) Fine Structure of Cytoplasm and Nucleus
With the electron microscope, extensive new information has been derived regarding the structure and chemical composition of the cytoplasm and the nucleus. The basophilic component of cytoplasm ("ergastoplasm") has been analysed by Porter (1953) and Sjostrand and Hanson (1954a) . It appears to be composed of masses of granules 120---140 A in diameter, extremely electron dense, which normally line lamellae, tubes, and spherical elements of the endoplasmic reticulum, and is an ubiquitous element of the cytoplasm first described by Porter, Claude, and Fullam (1945) . In sites revealed by light microscopy to possess intense basophilia, as in ganglion cells (Causey and Hoffman 1955; Palade and Palay 1955) clumps of such granules are seen lying between elements of the reticulum. These granules, demonstrated by homogenization techniques in the microsome fraction by Littlefield et al. (1955) , have been separated from the reticulum fragments, with which they occur in microsomes, by deoxycholate treatment (Palade and Siekewicz 1956) and shown to consist of about 50 per cent. RNA and 50 per cent. protein. They are therefore called RNP granules in the description below.
Various workers have produced evidence of continuity between the plasma membrane and that of the endoplasmic reticulum (Rebhun 1956) , and Palade (1956) has suggested this relationship is general. If so, the spaces of the endoplasmic reticulum must be continuous with the extracellular space.
Studies on nuclear fine structure have revealed (de Robertis 1956; Grigg and Hoffman, unpublished data) a major component composed of filaments, which coil to form the chromosomes of the mitotic phase. These filaments are of variable thickness, usually 50-70 A, often spiralized in a helix of 150-250 A diameter, and consist of a central core, of about 20-35 A diameter, of DNA ensheathed in a variable amount of histone (Grigg and Hoffman, unpublished data) . The thickness of the DNA core suggests that it is composed of one double helical molecule, if the Watson and Crick (1953) model is correct. The nucleolus, which is known to contain most of the nuclear RNA, seems to consist of chromosomal filaments bound up in an electron-dense amorphous material. RNP granules, as found in the cytoplasm, are not commonly seen in the nucleus although Porter (1954) and Gall (1956) have observed them there in some circumstances. As well as the histone (basic protein) ofthe chromosomal ffiaments, a second protein has been demonstrated. It lies between the filaments and accounts for a good deal of the electron density of the nucleus, and is not digested by trypsin. Papain removed it, and it has been tentatively identified as the acidic tryptophan-containing protein of the nucleus.
(c) Antibody Formation in Lymphoid Tis8ue
As a model system for the study of cellular changes accompanying protein synthesis, the formation of antibody in lymphoid tissue in response to antigenic stimulus seemed eminently suitable to us, as the process is readily initiated and controlled.
It is generally accepted (McMaster and Hudack 1935; Ehrich and Harris 1942; Fagraeus 1948 ) that lymphoid tissue constitutes the principal site of antibody formation. The cell types responsible are still subject to controversy: Sabin (1939) considered that they were lymphoid stem cells, while numerous authors (summarized by Fagraeus 1948) correlate antibody titre with numbers of plasma cells, suggesting these latter are associated with synthesis. Harris et al. (1945) seems to have established convincingly the presence of antibody in lymphocytes; after a period of incubation in lymph this antibody passes out of the cells. Fagraeus's views do not conflict with these latter observations: she considers that the active cells may be of the lymphoid series, but that they transform into plasma cells. The only cells specifically excluded from antibody formation are the phagocytic cells.
A preliminary electron microscopic study of tissues containing numerous plasma cells (Braunsteiner and ,Pakesch 1955) indicates a characteristic appearance: this consists of greatly distended endoplasmic reticulum, with an appropriate increase in cytoplasmic volume, in comparison with the lymphocytic series.
II. MATERIAL AND METHODS
Aliquots (0·02 ml) of the antigen used were injected into the left footpad of mice and the popliteal lymph nodes examined after appropriate periods. In some cases the next lymph node distal-the sublumbar-was also examined.
Three series of animals were examined: in the first two the antigen used was a 10 per cent. suspension of washed sheep erythrocytes. In the first series in which 14 animals were used, only a single injection was made, the animals being killed from 2 to 14 days after injection. In the second series of 27 animals a second dose of sheep erythrocyte antigen was given 5 days later. Animals were killed at periods from 12 hr to 7 days after the second injection. In a third series, cholera vaccine (8 X 109 vibrio/ml, Commonwealth Serum Laboratories, Parkville, Vic.) was used as antigen in similar dosage and time relations, 11 animals being examined. Two animals with greatly enlarged axillary lymph nodes, resulting from low-grade chronic infection of a scabies lesion, provided further favourable experimental material while 10 untreated animals served as controls. At least two animals were used in each treatment group.
The animals were killed by a blow on the head and the popliteal lymph nodes rapidly exposed by splitting the fascia; chilled 1 per cent. osmium tetroxide solution, buffered at about pH 7·2-7·4 (Palade 1952) was then pipetted over it. The node was removed, divided into cubes of I-mm side or less, and fixed in the osmium tetroxide solution at about +4°C for 1 hr. The pieces were washed briefly in distilled water, dehydrated with absolute alcohol in an automatic discontinuous-feed dehydrator, then doubly imbedded, via alcohol-ether (1: 1 v/v), in 4 per cent. celloidin under pressure, and finally blocked in 85 per cent. butyl and 15 per cent. methyl methacrylate (Grigg and Hoffman 1958) . Sections were cut on a thermalexpansion microtome using a Fernandez Moran diamond knife (kindly presented to the authors by Professor H. Fernandez Moran). They were floated on distilled water, mounted on copper grids covered with "Formvar" films, the methacrylate removed after drying by dipping in carbon tetrachloride, and the sections in celloidin, viewed in the Phillips E.M. 100. Some were also viewed in the Siemen's U.M. 100 e.4. In some cases sections were stained by immersion in O· 1M ferric chloride solution for 5-15 min, then rinsed in distilled water and dried. This greatly increases the electron density of nucleic acid components (Bernstein 1956 ) especially of RNA. Sections from several regions of each block of tissue were examined with the electron microscope. This was repeated once or twice with other blocks from the same lymph node.
Sections lO fL thick were cut from some ofthe plastic-imbedded tissues, mounted on albumen-treated slides, then treated with carbon tetrachloride and alcohol-ether (1: 1 v/v) successively to remove methacrylate and celloidin. They were finally stained by the Unna-Pappenheim method to provide light microscopic controls on the electron microscopic investigations.
III. OBSERVATIONS (a) Normal Lymphoid Tissue
Both fixed reticulum cells, and the free, rounded cells of the lymph node have been studied. Less attention has been paid to the small lymphocytes.
The general appearance and homogeneity of character of normal lymphoid cells can be seen in Plate 1, Figure 1 , and Plate 2, Figure 2 , which illustrate the appearance of groups of cells from normal lymph nodes. The nuclei were comparatively dense and packed with fibrils of about 50-100 A thickness which were sometimes spiralized; their appearance in normal nuclei is indicated in Plate 1, Figure 1 , inset. A diffuse material, removed by papain but not by trypsin (probably the tryptophan-containing protein (Grigg and Hoffman, unpublished data)) was observed to fill the space between the filaments.
The nucleoli were usually much more electron dense than the other regions in the nucleus, being composed of dense amorphous material (Plate 1, Fig. 1 ) superimposed on the chromosomal skeleton. As this plate illustrates, there was usually more than one nucleolus in each nucleus. Few, if any, granules similar to the RNP granules of the cytoplasmic reticulum could be observed in the nuclei of normal cells.
The nuclear membrane (Plate 1, Figure 1 ) normally had the characteristic two lamellae, and often, but not universally, was modified into the "pore" structure described by Afzelius (1955) and Watson (1955) .
Cytoplasmic volume, composition, and elements varied from cell to cell, but, in general, the endoplasmic reticulum was found to be inconspicuous, composed of flattened crypts, readily visible in Plate 2, Figure 2 , sometimes sparsely lined on the outer surface by RNP granules. However, as may be seen in both Plates 1 and 2, most of the RNP granules were clumped together with no obvious association with reticulum membranes. Granules and reticulum were both relatively sparse, whilst mitochondria, also sparse, were typical in appearance. Liposomes of characteristic structure (cf. Sjostrand and Hanson 1954b) were occasionally seen in normal cells.
(b) Lymph Nodes of Experimental Animals
We shall discuss first lymph nodes from sequentially killed animals which had been treated with secondary antigen doses, largely because they present greater consistency in the changes observed, and enable a sequence of events to be described.
As early as 12 hr after the second injection of the antigen, changes were obvious in the nuclei of many cells-both reticulum cells and lymphocytes. Superficial examination of such nuclei (cf. Plate 3, Figure 5 , and Plate 4, Figure 6 ) indicated loss of electron density in a patchy manner, regions becoming transparent; more detailed examination revealed (Plate 3, Figs. 3 and 5) that the filaments were altered both in distribution and character. In some regions filaments were absent, while they often appeared aggregated at the nuclear membrane. In other such regions (e.g. in Plate 3, Figs. 3 and 5; Plate 8, Fig. 17 ) the filaments appeared to be reduced to a fraction of their normal thickness and electron density. Measurement indicated that such denuded filaments had been reduced to a thickness of 20-30 A, and in some instances one end of a filament was denuded while the remainder was still thicker and denser (cf. Plate 8, Fig. 17 ). The amorphous material between the filaments also seemed to disappear at about this stage, lending greater contrast to the fine chromosomal filaments. Comparison between apparently normal and denuded filaments, printed at the same magnification, is illustrated in Plate 1, Figure 1 (normal), and Plate 8, Figure 17 (denuded). Denuded filaments closely resembled normal nuclear filaments which had been digested with trypsin, while the disappearance of the amorphous material between the filaments was reminiscent of papain digestion (Grigg and Hoffman, unpublished data) .
While these changes were occurring, the nuclear membrane became more conspicuous, due to marked increase in electron density (e.g. Plate 3, Fig. 5 ). In favourable situations it may be observed that this is not due to any basic alteration of lamellar structure, but to the presence of dense material on either side of the membrane.
Soon after filament denuding in the nucleus was first observed, lymph nodes were obtained in which the endoplasmic reticulum was extensively hypertrophied, producing an appearance such as in Plate 4, Figure 6 , and Plate 5, Figures 9 and 10 . The normally small flattened clefts were swollen, and gave the impression that many more diverticula of the reticulum system were formed. In some cases dense regularly arranged lamellar structures were present, similar to those described by Robertson (1954) and Palade and Palay (1955) which have been thought to signify zones of formation of new reticulum. Within the spaces of the reticulum moderately dense coagulated material was present, as seen in Plate 4, Figure 6 , and Plate 5, Figures 9 and 10; in appearance it resembled the coagulated plasma proteins observed in capillary and lymphatic lumens.
These changes were amongst the most constant features observable in experimental lymph nodes from 12 to 72 hr after secondary antigen administration, and large groups of cells apparently underwent them synchronously. The electron micrographs shown in Plate 4, Figures 6 and 8, and Plate 5, Figure 9 , all give the impression that at this stage the reticulum is tubular in nature, being wound around the nucleus. The response occurred with groups of cells rather than isolated individuals as illustrated by the group of three cells in Plate 4, Figure 7 . All three are in the same state of hypertrophied reticulum, and it will be noted that in two of these cells the reticulum is oriented in a perinuclear, longitudinal fashion.
The description and interpretations of the nature of the endoplasmic reticulum mentioned earlier led us to search for continuity between cell membrane and reticulum membranes, i.e. openings of the tubes to the exterior. Several such openings were discovered, such as those seen in Plate 5, Figure 11 , and Plate 6, Figure 12 . In the latter figure, a connection between the cell membrane and the endoplasmic reticulum can clearly be observed, and within the open tube coagulated material is seen. In Plate 5, Figure 11 , a number of diverticula of the reticulum may be seen in very close association with an invagination from the cell surface, suggesting that the section is close to the opening of the complex tubular system to the surface.
At the stage of maximal hypertrophy, the distended reticulum was generally sparsely lined with RNP granules; meanwhile, however, granules of similar size, shape, electron density, and staining character appeared within the nucleus. These granules were first observed on or in close proximity to denuded chromosomal filaments, as is seen in Plate 6, Figure 13 , and Plate 8, Figure 17 . These granules first became conspicuous between 2 and 3 days after the second administration of antigen. In animals killed later than this greater numbers of granules were observed within the nucleus, always associated with the filaments, while numerous granules were to be observed in the nucleolei, as seen in Plate 6, Figure 14 . Later, numbers of granules were observed under the nuclear membrane (see Plate 6, Figs. 13 and 14; Plate 7, Fig. 15 ) where often they tended to accumulate. The nuclear membrane often appeared modified in the regions of granule accumulation: in Plate 7, Figure   15 , and its inset, tubular openings of diameter 200-300 A are shown. Similar tubular openings were seen in nuclei where there were not such accumulations of granules, e.g. Plate 3, Figure 3 , but the larger gaps in the nuclear membrane, as seen in both Plate 7, Figure 15 , and Plate 8, Figure 16 , were observed only where large numbers of granules were found. In the latter figure, one large and several smaller gaps in the nuclear membrane may be observed, with dense material including numerous granules in them.
The reticulum of many of the lymphocytes of animals killed 24 hr after those which had shown a grossly distended reticulum now appeared to consist of an extensive system of flattened clefts, as in Plate 4, Figure 8 . When the reticulum diverticula appeared flattened, the relative volume of cytoplasm decreased, but the membranous system was still much more conspicuous than in normal lymphocytes, as seen in Plate 4, Figure 8 . At a later stage the reticulum membranes again appeared inconspicuous while greater accumulations of cytoplasmic granules were observed. These were often present in a concentration far in excess of that in normal cells. Such a situation is illustrated in Plate 8, Figure 18 , where the cytoplasm is now packed with clumps of granules, somewhat resembling the Nissl granules of nerve cells.
By this stage the nuclei were returning to their normal appearance; the chromosomal filaments were restored to their normal thickness of 50-100 A. This restorative process in the nucleus was rather variable, however, the chromosomal filaments of some cells remaining denuded for long periods even after the cytoplasm had returned to normal. Thus the variability in restoration of the nucleus markedly contrasts with the uniformity of similar restorative processes in the cytoplasm.
During the period of active change in the composition and distribution of nuclear filaments, the nucleoli also underwent characteristic changes. Substantial increase in numbers of nucleoli and in their size and electron density was observed. These changes are clearly illustrated in Plate 4, Figure 6 , where at least four nucleolar masses may be observed in one nucleus. Another feature typifying the changes occurring is the migration of two of these nucleoli to the nuclear membrane; this is characteristic of many cell types, e.g. the chromatolytic nerve cell regularly shows this type of nucleolar migration.
Examination of material 4 days after secondary antigen administration, in thick (lOp.) sections stained by the Unna-Pappenheim method, revealed numerous plasma cells and also large lymphocytes with large amounts of cytoplasmic RNA, supporting the correlation between plasma cells in light microscopy, and cells with distended reticulum, observed by Braunsteiner and Pakesch (1955) .
In lymph nodes from animals receiving only primary antigen injection cellular response could be detected only several days after antigen administration; furthermore, no large groups of cells undergoing synchronous changes could be observed. Rather, cells in apposition were observed to be at different stages of the stages described above. Similarly, in lymph nodes from two animals with chronic lowgrade cutaneous lesions, a wide scatter of stages could be detected. In this instance, however, a larger proportion of the cells differed from normal, and many cells were observed to be in the end· stage of intensely granular cytoplasm.
IV. DISCUSSION
The earliest cellular changes associated with response to antigenic stimulus are the denuding of the chromosomal filaments, giving an appearance similar to that of filaments treated with proteases to remove the protein sheath, leaving only the DNA cores (Grigg and Hoffman, unpublished data) and the disappearance of the interchromosomal protein which we have considered to be the acid protein.
Whether these changes accompany protein synthesis in all cases is not known; nuclei of secretory cells, such as the exocrine elements in the pancreas frequently present a similar appearance. It is possible that a small amount of such denuding accompanying RNP granule formation and protein synthesis occurs constantly in normal nuclei, and would be undetectable. These observations on histone movement and depletion in the nucleus are in general agreement with those of Caspersson and co-workers (Caspersson 1950) .
The characteristic changes in the appearance of the nuclear membrane, concurrent with filament depletion, are suggestive of an accumulation of amorphous dense material on either side of the membrane. It is not unlikely that the diffuse density observed on either side of the membrane represents one or both of the proteins which are lost from the nucleus. Both Sjostrand (1953) and Palay (1956) have demonstrated similar changes in appearance of membranes of neural processes near the synaptic region: Sjostrand has attributed this to accumulation of dense amorphous material at the membrane interfaces.
The DNA skeleton of the chromosome appears to remain intact, and it seems possible that removal of the whole or greater part of the histone might facilitate the action of the DNA in forming RNA. Although RNA might be formed at a specific site and migrate to the chromosomal filament, there to be integrated with basic protein to form the typical RNP granule, it is not unlikely that it is formed by DNA, by a mechanism similar to that whereby DNA is thought to replicate itself (Taylor, Woods, and Hughes 1957) . Since RNP granules increase in the nucleus and later in the cytoplasm and finally disappear in the nucleus, it appears to us that the RNA in the form of these RNP granules moves from its site of synthesis on the chromosome to the endoplasmic reticulum in the cytoplasm in an intact state. This is supported by biochemical evidence of Osawa, Takata, and Hotta (1957) . Although Brachet and Chantrenne (1956) have queried the general occurrence of transfer of RNA formed in the nucleus to the cytoplasm, our evidence is consistent with such transfer. This does not suggest that all cytoplasmic RNA is formed in the nucleus, nor that all nuclear RNA is destined for the cytoplasm.
Further speculation as to the fate of the chromosomal histone, and the source of the basic protein which forms about half of the mass of the granules, might prompt the suggestion that the histone is incorporated in the granules; thus histone turnover might be part of the normal nuclear metabolism. RNA might well be in a similar constant state of synthesis and release in the chromosomes; the fact that small quantities may be identified normally in the chromosomes might support this. However, these matters cannot be determined until the basic protein of the granules has been more completely characterized.
That the granules observed in the nucleus are essentially similar to those normally occurring in the cytoplasm in association with reticulum is indicated by their similarity in size, appearance, and electron density and they stain similarly with Bernstein's ferric chloride technique. Further, some digestion experiments with RNase have indicated an essentially similar structure: in all cases the granules seem to possess an RNA core, with protein surrounding it (Grigg and Hoffman, unpublished data) .
The detection of RNP granules in the nucleus only at certain stages of metabolic activity suggests that the nucleus may contain RNA organized in two physical forms, one associated with basic protein in granules, the other non-particulate and found concentrated in the nucleous of the quiescent nucleus. Nuclear RNA has been separated into two fractions on the basis of physical and chemical characteristics (Logan and Davidson 1957) . Although RNP granules cannot be detected in numbers in the nucleus until after protein formation has ceased, it does not follow that granules are not synthesized actively at an earlier stage. If the RNA of the granule is inactivated and degraded during its activity in protein synthesis, and if the degradation rate equalled the synthetic rate, granules would not accumulate. Following cessation of protein formation, granules might then accumulate, until some simple "mass action" process inhibited this synthesis; meanwhile an accumulation of granules such as has been described would result. Since granule formation continued after the osmophilic material (presumably the antibody protein) disappeared from the interstices of the endoplasmic reticulum, availability of the granules in the cytoplasm is not the factor limiting the protein synthesis.
Modification of the nuclear membrane to permit the outward passage of the RNP granules is of some interest, although only the appearance of the larger gaps can be considered a specific response to the experimental procedure; tubes and pores can be observed in normal cells. Large gaps of the type described above have also been seen in cells forming intranuclear virus (Morgan et al. 1954; Harford et al. 1956 ). However, an essential difference is that the cell changes described here are reversible, since no gaps are observed when granule synthesis slows down. Extrusion of basophilic material in substantial quantities through the nuclear wall has been described in earlier literature (Goldschmidt 1910) .
The substantial rise in cytoplasmic (and nuclear) ribonucleoprotein, demonstrated qualitatively in so many cytological investigations of antibody formation, and illustrated here by the large aggregation of granules, finds quantitative support in the studies of Ehrich, Drabkin, and Forman (1949) , who showed a substantial rise in lymph node RNA in the period of 4-6 days after antigen administration.
The enlargement of the endoplasmic reticulum, and the extensive accumulation of osmophilic material which we assume to be the antibody being secreted into its spaces, with RNP granules collecting on the opposite side of the membrane, are all reconcilable with the general interpretations of the reticulum described in the introduction. This hypothesis, that the reticulum is an extensive complex invagination of the cell membrane is further supported by our finding "holes" in the cell membrane where the invagination occurs. Thus, throughout its life, the granule remains intracellular, while the secretion accumulates in what is an extension of the extracellular space. Since it is generally held that the enzymes associated with protein synthesis are either in the reticulum lipoprotein membranes or in the RNP granules, synthesis presumably occurs at the interface of granule and membrane, and in the 30 A thick membrane itself. If Spiegelmann's (1956) view of the one-stage polymerization of protein is correct, the protein is formed almost at the extracellular site. Extrusion of the formed protein from the spaces of the reticulum which might result from contractile or amoeboid movements of the cell leaves the flattened spaces seen in Plate 5, Figure 9 . It is significant that expulsion of secretory material from these swollen cells proceeds at a time when antibody titre has been shown to rise in similar experiments (Leduc, Coons, and Connolly 1955; Sobey, Adams, and Claringbold 1956 ).
Our tentative model for the synthesis of such specific proteins as antibodies provides for the transfer of information from the nucleus, where it is stored by the chromosomal DNA, to the site of cytoplasmic synthesis of the proteins by an intermediary molecule RNA. Spiegelmann suggests that for each specific protein to be formed, a specific RNA must be synthesized.
The information obtained in this investigation supports the view that the antibody synthesis occurring in the lymph node is carried on by a morphologically heterogeneous group of cells, ranging from reticulum cells to large lymphocytes. Thus the plasma cell loses its specific role and is confirmed as merely a lymphoid cell which has completed or is completing its secretory cycle, as suggested by Fagraeus (1948) .
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